Abstract. We report HETE-2 WXM and FREGATE observations of two X-ray flashes (XRF), XRF010213 and XRF020903. The signal is only seen in 25 keV and 10 keV for XRF010213 and XRF020903 respectively, and both events show the double-peak structure in the light curve. The durations of the bursts are 10 seconds, and this feature is similar to that of the "long" GRBs.
TABLE 1.
The spectral parameters of XRF010213 in the power-law, the power-law times exponential cutoff, and the Band function. 
Light curve and spectrum of XRF010213
As we can see in figure 1 (left), two peaks are see in the WXM energy range. The first peak is visible for all four WXM energy bands. On the other hand, the second peak is only seen in below 10 keV. The double peak structure is also seen in the FREGATE 6-40 keV light curve. There is no significant emission in the FREGATE 32-400 keV band. The duration in the X-ray range is 40 seconds.
The spectral analysis is performed in the four time intervals including the whole burst region. The results of the spectral fitting in three spectral models (the power-law model, the cutoff power-law model, and the Band function) are summarized in table 1. The energy fluence ratio of 2-30 keV and 30-400 keV is 11.4. Since our definition of XRF is S 2 30 / S 30 400 1, where S 2 30 and S 30 400 are the energy fluence in 2-30 keV and 30-400 keV respectively, this event is classified as XRF. The spectrum at the second, the third, and the whole time regions apparently requires the break in the observed energy range. The E peak energy is a few keV and its softening is seen from the second to the third time interval.
XRF020903
This event was detected by WXM and SXC at 10:05:37.96 UT on 2002 September 3 [2] .
The WXM location can be express as a 90% confidence circle that is 16.6 ¼ in radius and is centered at (R.A., Dec.) = (22 h 49 m 25 s 20 AE 53 ¼ 59 ¼¼ ) (J2000). The one-dimensional localization was possible using the SXC data. The combined the SXC and the WXM localization can be described as a 90% confidence quadrilateral (see figure 2 left) .
Soderberg et al. 200-inch telescope. Spectroscopic observations of the optical transient, using the Magellan 6.5m Baade and Clay telescopes, detected narrow emission lines from an underlying galaxy at the redshift z 0 25 ¦0 01, suggesting that the host galaxy of the optical transient is a star-forming galaxy. A fading bright radio source at the position of the optical transient was detected using the Very Large Array. Hubble Space telescope observations of the XRF 020903 field reveal the optical transient and show that its host galaxy is an irregular galaxy, possibly with four interacting components. These detections likely represent the first discoveries of the optical and radio afterglows of an XRF, together with its host galaxy.
Light curve and spectrum of XRF020903
The energy resolved light curves are shown in figure 2 . There is no significant emission above 10 keV. The double peak structure is seen in the light curve.
The X-ray to the γ-ray fluence ratio is 5.6, therefore this burst is classified as an X-ray flash. Although the power-law model is acceptable for the prompt emission, the photon index larger than 2 is rejected with a high significance. If we assume that this XRF has the same spectral shape as ordinary GRBs, WXM and FREGATE observed the high energy portion of the Band function (photon index β ). We applied the constrained Band
